228                                 WATER SUPPLY
For permanent hardness, generally 100 c.c. are boiled in a
Jena flask covered with a funnel for half an hour, then cooled,
filtered into the 200 c.c. bottle mentioned above, made up to
100 c.c. with distilled water, and titrated with soap solution.
In every case I c.c. is deducted from the burette-reading to
allow for the amount required to produce a lather in loo c.c.
of pure water.
The soap solution is so made that, when 50 c.c. of water
are taken, each c.c. of soap used represents i grain per gallon
of hardness, " one degree Clark." Multiplying by 10 and
dividing by 7 gives the parts per 100,000. If 100 c.c. of
water be taken, as in the permanent hardness above, the c.c.
of soap must be divided by 2 ; if 25 c.c,, the soap figure must
be multiplied by 2, and so on, remembering always to first
deduct i c.c. from the burette-reading.
The hardness figures give an insight into the mineral
composition of the " total solids," whether the water contains
much lime or magnesia, and whether they are present as
carbonates (temporary), or as sulphates, chlorides, or nitrates
(permanent hardness). The chlorine and nitrates ("oxidised
nitrogen ") will have been already determined ; the sulphates
can be tested for by comparison with a water of known
composition, e.g., the tap water of the place. If the total
hardness be deducted from the total solids, the difference is
approximately the amount of sodium and potassium salts,
which in some samples are a leading feature, and when
excessive render the water laxative, of a bad taste, and unfit
for drinking (see Table A in Appendix). The presence of
potassiim is significant in suspicious cases. Urine contains
sodium salts, faeces yield mainly potassium compounds ; hence
the latter in large quantity point to pollution by solid excreta.
Phosphoric acid, as a rule, is practically absent from pure waters,
though traces occur where the strata contain coproiites. As
phosphates are a characteristic ingredient of both urine and
faeces " heavy traces " condemn a water; " traces " are sus-
picious. In sewage effluents which have been treated with
alum and lime, phosphates are usually absent, having been
precipitated as the insoluble phosphate of alumina. They may